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Method of making an inventory of transponders in a communication station 



The invention relates to a method of placing a transponder or an integrated 
circuit contained in the transponder in an inventory in a communication station, wherein an 
inventory-making process is activated in the transponder or in its integrated circuit, in which 
inventory-making process a part of a distinguishing dataset of the transponder or its 
5 integrated circuit, which distinguishing dataset is stored in storage means of the transponder 
or its integrated circuit and is characteristic of the transponder or its integrated circuit, is read 
from the storage means by using a hash value, and in which inventory-making process a 
transmission parameter is selected from a set of transmission parameters by using the part 
that was read from the distinguishing dataset, and in which inventory-making process an 

10 identifying dataset for the transponder or its integrated circuit, which identifying dataset is ; 
characteristic of the transponder or its integrated circuit and is intended for the placing of the 
transponder or its integrated circuit in an inventory, is transmitted from the transponder or its 
integrated circuit to the communication station by using the selected transmission parameter. 

The invention further relates to an integrated circuit for a transponder, which 

15 integrated circuit contains process-controlling means that are intended for controlling an 

inventory-making process for placing the integrated circuit or the transponder containing the 
integrated circuit in an inventory in a communication station, and which integrated circuit 
contains storage means that are intended firstly to store a distinguishing dataset of the 
integrated circuit or the transponder containing the integrated circuit, which distinguishing 

20 dataset is characteristic for the integrated circuit or the transponder containing the integrated 
circuit, and secondly to store an identifying dataset for the integrated circuit or the 
transponder containing the integrated circuit, which identifying dataset is characteristic for 
the integrated circuit or the transponder containing the integrated circuit and is intended for 
the placing of the integrated circuit or the transponder containing the integrated circuit in an 

25 inventory, and which integrated circuit contains transmission-parameter selecting means that 
are intended firstly to receive a part of the distinguishing dataset that is read from the storage 
means by using a hash value, and secondly to select a transmission parameter from a set of 
transmission parameters by using the part of the distinguishing dataset that has been received, 
which selected transmission parameter is suitable for transmitting, from the integrated circuit 
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to the communication station, the identifying dataset that is intended for placing the 
integrated circuit or the transponder containing the integrated circuit in an inventory. 

The invention further relates to a transponder having an integrated circuit of a 
design as specified in the second paragraph above. 

5 



A transponder having an integrated circuit of the design specified in the 
second paragraph above that is suitable for performing a method of the kind specified in the 
first paragraph above is known from patent document WO 2000/04485 Al . By the method 

10 for placing a transponder or an integrated circuit contained in a transponder in an inventory it 
is of course not just a single transponder of which an inventory is made in the normal course 
of operation but a plurality of transponders, namely all the transponders that are present in a 
communication zone of the communication station. There may be more than a hundred such 
transponders in this case. In the known design, a hash value generated in a communication 

15 station has to be transmitted to each transponder that is to be placed in an inventory in order 
to ensure that that the hash value is available in every transponder. The transmission of the 
hash value from the communication station to a transponder takes a certain amount of time^ 
and this is reflected in a relatively long total transmission time for an inventory-making 
process. What is more, the transmission of the hash value from the communication station to 

20 a transponder calls for additional modulation steps that are determined by the data block 
representing the hash value. These modulation steps produce sidebands in the transmission 
frequency spectrum and these may give rise to problems with regard to rules laid down by the 
authorities, which is also undesirable. 



25 

It is an object of the invention to avoid the adverse circumstances outlined 
above and to provide an improved method for placing a transponder in an inventory and an 
improved integrated circuit and an improved transponder, 

To allow the above object to be achieved, features according to the invention 
30 are provided in a method according to the invention, thus enabling a method according to the 
invention to be characterized in the manner stated below, namely: 

A method of placing a transponder or an integrated circuit contained in the 
transponder in an inventory, wherein an inventory-making process is activated in the 
transponder or in its integrated circuit, in which inventory-making process a part of a 
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distinguishing dataset of the transponder or its integrated circuit, which distinguishing dataset 
is stored in storage means of the transponder or its integrated circuit and is characteristic for 
the transponder or its integrated circuit, is read from the storage means by using a hash value, 
and in which inventory-making process a transmission parameter is selected from a set of 
5 transmission parameters by using the part that was read from the distinguishing dataset, and 
in which inventory-making process an identifying dataset for the transponder or its integrated 
circuit, which identifying dataset is characteristic for the transponder or its integrated circuit 
and is intended for the placing of the transponder or its integrated circuit in an inventory, is 
transmitted from the transponder or its integrated circuit to the communication station by 

10 using the selected transmission parameter, characterized in that the hash value is generated in 
the transponder or in its integrated circuit by means of hash-value generating means that are 
provided in the transponder or in its integrated circuit. 

To allow the above object to be achieved, features according to the invention 
are provided in an integrated circuit for a transponder, thus enabling an integrated circuit 

1 5 according to the invention to be characterized in the manner stated below, namely: 

An integrated circuit for a transponder, which integrated circuit contains 
process-controlling means that are intended for controlling an inventory-making process for 
placing the integrated circuit or the transponder containing the integrated circuit in an 
inventory in a communication station, and which integrated circuit contains storage means 

20 that are intended firstly to store a distinguishing dataset of the integrated circuit or the 

transponder containing the integrated circuit, which distinguishing dataset is characteristic for 
the integrated circuit or the transponder containing the integrated circuit, and secondly to 
store an identifying dataset of the integrated circuit or the transponder containing the 
integrated circuit, which identifying dataset is characteristic for the integrated circuit or the 

25 transponder containing the integrated circuit and is intended for placing the integrated circuit 
or the transponder containing the integrated circuit in an inventory, and which integrated 
circuit includes transmission-parameter selecting means that are intended firstly to receive a 
part of the distinguishing dataset that is read from the storage means by using the hash value, 
and secondly to select a transmission parameter from a set of transmission parameters by 

30 using the part of the distinguishing dataset that has been received, which selected 
transmission parameter is suitable for transmitting, from the integrated circuit to the 
communication station, the identifying dataset that is intended for placing the integrated 
circuit or the transponder containing the integrated circuit in an inventory, characterized in 
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that hash- value generating means for generating the hash value are provided in the integrated 
circuit. 

To allow the above object to be achieved, a transponder according to the 
invention is fitted with an integrated circuit according to the invention. 
5 What is achieved by the provision of the features according to the invention, in 

a simple way in terms of circuitry and at only a small extra cost per transponder, is that the 
hash value required in the transponder for placing the transponder in an inventory is 
generated directly in the transponder itself, which means that there is no need for the hash 
value to be transmitted from the communication station to the transponder. What is achieved 

10 in this way is that the total transmission time for an inventory-making process for placing a 
transponder according to the invention in an inventory is shorter than the total transmission 
time in the prior art solutions. What is more, it is possible to manage with fewer modulation 
steps, which results in smaller sidebands than in the prior art solutions. 

With regard to the activation of the inventory-making process in a transponder 

15 according to the invention, it should be mentioned that this activation is advantageously 
performed by means of a command transmitted from the communication station to the 
transponder. Provision may, however, also be.made for the activation of the inventory- 
making process to be performed as a result of a transponder according to the invention being 
brought into the communication zone of the communication station, in which case the 

20 inventory-making process is then activated by an electromagnetic field prevailing in this 
communication zone. 

Witli regard to the distinguishing daiasct characteristic for a transponder 
according to the invention that is stored in a memory of the transponder, it should be 
mentioned that this distinguishing dataset is preferably the serial number of the transponder. 

25 The distinguishing dataset may, however, also be a so-called user dataset. 

With regard to the identifying dataset that is characteristic for a transponder 
according to the invention and that is intending for the placing of the transponder in an 
inventory, it should be mentioned that this identifying dataset is preferably the same as the 
distinguishing dataset. The identifying dataset and the distinguishing dataset may, however, 

30 also be different than one another. 

In the solutions according to the invention, a set of transmission parameters 
may comprise a certain number of types of coding that differ in respect of their coding rules. 
A set of transmission parameters may also comprise a certain number of secondary carrier- 
signals that differ in respect of their frequencies. In this connection, reference may, for 



WO 2004/114206 



5 



PCT/IB2004/050965 



example, be made to two patent documents WO 2003/042,914Al and WO 2003/09 1,03 8 Al, 
whose disclosure is hereby incorporated in the present document by reference. It is also 
possible, in transponder systems that are known per se and in which the transmission of the 
given identifying dataset takes place in time intervals that are separated from one another by 
pause sections, for the length of these pause sections to be used, in accordance with the 
present invention, as a selectable transmission parameter and, by using in each case a hash 
value that is generated in a transponder and a part of a stored distinguishing value that is laid 
down by means of the hash value, for this length to be selected or laid down. It has, however, 
proved particularly advantageous if, in addition, the features claimed, in the respective cases, 
in claim 2 and claim 7 are provided in the solutions according to the invention. A solution of 
this kind, where time slots in a sequence of time slots are used to assist, affords the important 
advantage that a solution that is simple in terms of circuitry becomes possible, which is very 
important for production in integrated technology. What is also achieved in this way and is an 
advantage is that great flexibility is obtained with regard to the transmission parameters that 
are selectable and thus with regard to the options for transmission, because it becomes ' 
possible for a very large number of selected transmission parameters, namely of time slots, to 
be provided, and for the selectable transmission parameters, i.e. the time slots, to be acted on, 
i.e. for certain time slots to be shortened or even suppressed, for example. 

It has proved particularly advantageous in the solutions according to the 
invention if, in addition, the features that are claimed, in the respective cases, in claim 3 and 
claim 8 are provided in the solutions according to the invention. These solutions have proved 
to be advantageous with regard to construction that is as simple as possible in terms of 
circuitry. A further advantage is that this makes it possible to avoid what are termed deadlock 
situations, in which, as a result of adverse hash values, the situation may occur that at least 
two transponders cannot be placed in an inventory in a time-span of a desired length, or at all. 

In the solutions according to the invention, it has proved particularly 
advantageous if, in addition, the features claimed, in the respective cases, in claims 4 and 
claim 9 are provided in the solutions according to the invention. Solutions of this kind can 
also be regarded as highly advantageous with respect to the avoidance of so-called deadlock 
situations. 

However, in the solutions according to the invention, it has also proved 
particularly advantageous if, in addition, the features claimed, in the respective cases, in 
claim 5 and claim 10 are provided in the solutions according to the invention. What is 
achieved in this way and is an advantage is that there is a very high probability that a 
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different starting hash value will be generated in each transponder that is in communicating 
connection with the communication station and consequently that different memory areas 
will be accessed for the purpose of reading out part of the distinguishing dataset and 
consequently that it is very highly probable that a different transmission parameter, i.e. a 
different time slot, will be laid down. 

These and other aspects of the invention are apparent from and will be 
elucidated with reference to the embodiments described hereinafter, though the invention 
should not be considered as limited to these. 

In the drawing: 

Fig. 1 is a schematic view in the form of a block circuit diagram of a part of a 
transponder and of an integrated circuit belonging to this transponder, which part is material 
in the present connection, in accordance with an embodiment of the invention. 

Fig. 1 shows a transponder 1 that contains an integrated circuit 2 and is 
designed for contactless communication with a communication station (not shown). The 
transponder 1 is, for example, intended and designed for connection to a product, such as a 
video recorder, a television set, a tin of canned food or many other products available on the 
market, to enable such products to be recognized, i.e. identified, easily and for example to 
enable the said products to be further processed automatically. 

For contactless communication with the communication station, the 
transponder 1 has a transmission coil 3 that is connected to terminals 4 and 5 of the integrated 
circuit 2. Connected to the transmission coil 3 is a capacitor 6 included in the integrated 
circuit 2, which capacitor 6 with the transmission coil 3 forms an oscillator circuit 7, which is 
tuned to an operating frequency that substantially matches the frequency of a carrier signal 
CS, which frequency arises in a transmission process. Rather than a transmission coil, a 
dipole may also be provided as a means of transmission, which is of advantage particularly 
when the transmission takes place in the high-frequency range, say in the MHz range or the 
GHz range. Means of transmission that operate capacitively may also be provided for 
contactless communication with the communication station. 

A transmission of signals and commands to the transponder 1 takes place with 
the help of the carrier signal CS, which may be transmitted to the transponder 1 either 
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unmodulated, or modulated, and preferably amplitude-modulated. A transmission of signal 
and commands from the transponder 1 to the communication station is performed by so- 
called load modulation of the unmodulated carrier signal CS emitted by the communication 
station. 

5 Connected to the first terminal 4 of the integrated circuit 2 and thus to an 

oscillator circuit 7 are the circuits listed below, namely firstly a supply-voltage generating 
circuit 8, secondly a clock signal regenerating circuit 9, thirdly a demodulating circuit 10 and 
fourthly a modulating circuit 1 1 . 

By means of the supply- voltage generating circuit 8, there can be generated, 

10 by using the signals that are received by the oscillator circuit 7 and that can be picked off 

from the said oscillator circuit 7, a supply voltage V that is fed to all those components of the 
integrated circuit 2 which require the said supply voltage V. What is more, the supply voltage 
V is also fed to a power-on-reset circuit 12 by means of which a power-on-reset signal POR 
can be generated and emitted in a manner that has long been known, this power-on-reset 

1 5 signal POR being generated and emitted when a sufficiently high supply voltage V is 
available. 

By means of the clock-signal regenerating circuit 9, a clock signal CLK can be 
regenerated that is available in the communication station and that is transmitted to the 
transponder 1 with the help of the signals transmitted from the communication station to the 

20 transponder 1, which means that the regenerated clock signal CLK is available at the output 
of the clock-signal regenerating circuit 9. Rather than a clock-signal regenerating circuit 9 of 
this kind, what may also bo provided is a clock-signal regenerating circuit that operates 
independently of the received signals, a provision that is made particularly when the 
communication between the communication station and the transponder 1 take place in the 

25 very high frequency range, namely in the MHz range or in the GHz range. 

Modulated, encoded signals that are transmitted to the transponder 1 and are 
received by means of the transmission coil 3 can be demodulated with the help of the 
demodulating circuit 10. Reference will be made in the present case to a special signal, 
namely to a modulated, encoded inventory-making command MCINVCO. A plurality of 

30 other signals can of course also be demodulated with the help of the demodulating circuit 10, 
such as, say, a read command, a write command, an acknowledgement command, a switch- 
off command and many other commands. What are fed to the demodulating circuit 10 are 
thus modulated, encoded signals, such as, for example, the modulated, encoded inventory- 
making command MCINVCO and, having performed a demodulating operation, the 
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demodulating circuits 10 emits an encoded signal, such as, for example, the encoded 
inventory-making command MCINVCO. The still encoded signal that has been demodulated 
in the given case, such as, for example, the encoded inventory-making command CINVCO, 
is fed to a decoding circuit 13 that is intended for decoding the encoded signals that are fed to 
5 it in the given case, such as, for example, the encoded inventory-making command CINVCO, 
which decoding circuit (13), after decoding has taken place, emits a decoded signal, such as, 
for example, the inventory-making command INVCO. 

The inventory-making command INVCO is used to activate an inventory- 
making process in the course of a method of placing the transponder 1, or the integrated 

10 circuit 2 contained in the transponder 1, in an inventory in the communication station. To 
control the inventory-making process, the integrated circuit 2 includes process-controlling 
means, namely a process-controlling circuit 14, which is formed in the present case by a 
hard-wired logic circuit. The process-controlling circuit 14 may, however, also be 
implemented with the help of a microcomputer. Connected to the process-controlling circuit 

15 14 via a connection 15 are storage means 16 contained in the integrated circuit 2. The storage 
means 16 are used to store a distinguishing dataset for the integrated circuit 2, or the 
transponder 1 containing the integrated circuit 2, which distinguishing dataset is 
characteristic of the integrated circuit 2 or the transponder 1 containing the integrated circuit 
2, and for storing an identifying dataset for the integrated circuit 2 or the transponder 1 

20 containing the integrated circuit 2, which identifying dataset is characteristic of the integrated 
circuit 2 or the transponder 1 containing the integrated circuit 2 and is intended for the 
placing in an inventory of the integrated circuit 2 or the transponder containing the integrated 
circuit 2. In the present case, the distinguishing dataset and the identifying dataset are the 
same and are formed by a serial number SN, which serial number SN comprises n bytes, 

25 namely the bytes designated "byte 1", "byte x", "byte n". 

Also stored in the storage means 16 is user data USD. The user data comprises 

a plurality of bytes, namely the bytes "byte n + 1, "byte m". The user date USD may be 

data relating to the price of a product, manufacturer of a product, recommended use-by date 
of a product and much else besides. 

30 Also stored in the storage means 16 is further data FUD, which further data 

FUD comprises further bytes, namely a continuation from the "byte m" byte mentioned 
above to the byte "byte z". 

By means of the process-controlling circuit 14, a plurality of means and 
functions are implemented, of which only the ones that are material in the present case will 
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be gone into in detail. The process-controlling circuit 14 contains a time-slot calculating stage 
17, a time-slot counting stage 18, and a comparator stage 19 that cooperates with the time- 
slot calculating stage 17 and the time-slot counting stage 18. The process-controlling circuit 
14 also contains a hash-value counting stage 20 and the process-controlling circuit 14 further 
5 contains an identifying-dataset generating stage 21 . The tasks and manner of operation of the 
stages 17, 18, 19, 20 and 21 itemized above will be considered in detail below. 

The power-on-rest signal POR can be fed to the process-controlling circuit 14 
at an input 22, namely to perform a so-called power-on reset. What can also be fed to the 
process-controlling circuit 14, at an input 23, is the regenerated clock signal CLK, for the 

10 purpose of clocking the process-controlling circuit 14. 

The process-controlling circuit 14 also has a further input 24, a further input 
25 and an output 26, whose purpose will be considered in detail below. Connected upstream 
of the input 24 is a command-detecting circuit 27, which command-detecting circuit 27 is 
connected downstream of the decoding circuit 13. Commands emitted by the decoding circuit 

15 13, such as, for example, the inventory-making command INVCO, can be recognized by 

means of the command-detecting circuit 27. If an inventory-making command INVCO of this 
kind is emitted by the decoding circuit 13 and fed to the command-detecting circuit 27, the 
result that this has is that the command-detecting circuit 27 emits a first control signal CS1 
and feeds it to the process-controlling circuit 14 via the input 24. 

20 Connected upstream of the input 25 is a time-slot detecting circuit 28, which 

time-slot detecting circuit 28 is likewise connected downstream of the decoding circuit 13. 
Time slots that succeed one another in a time-slot sequence can be detected by means of the 
time-slot detecting circuit 28. In the present case, it is assumed that times-slots that succeed 
one another in time-slot sequence laid down by means of the communication station 1 are 

25 separated from one another by a separating-pulse sequence comprising a few short separating 
pulses. These sequences of separating pulse are used to detect the time slots. For this reason, 
the signals transmitted by the communication station to the transponder 1 and thus to the 
integrated circuit 2 are fed, after being demodulated and decoded, to the time-slot detecting 
circuit 28, which time-slot detecting circuit 28 detects the occurrence of the respective 

30 separating-pulse sequences and thus detects the time slot that succeeds a separating-pulse 
sequence in each case. Each time a separating-pulse sequence, and hence the time slot that 
succeeds the separating-pulse sequence that is detected in each case, is detected, the time-slot 
detecting circuit 28 emits a second control signal CS2, which is fed to the process-controlling 
circuit 14 via the input 25. It is, however, also possible for another solution to be provided, in 
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which a time-slot sequence is started as a function of an inventory-making command INVCO 
and the time-slot sequence comprises time slots each of a fixed preset time-span, in which 
case a transfer is then made to the next time slot, and a second control signal CS2 is 
generated, on each occasion that the time span of a time slot expires. When this is the case, a 
5 synchronized switching on from one time slot to the next takes placed in all the transponders 
that are in communicating connection with the communication station. 

Connected to the output 26 of the process-controlling circuit 14 is an encoding 
circuit 29 that is designed and intended to encode the signals fed to it. What is specified in 
the present case as a signal that can be fed to the encoding circuit 29 is the identifying dataset 

10 IDDS. Connected to the encoding circuit 29 is a secondary-carrier generating circuit 30, to 
which the clock signal CLK regenerated by means of the clock-signal regenerating circuit 9 
is fed and by means of which a subcarrier signal SCS can be generated, which is fed to the 
encoding circuit 29. The secondary-carrier generating circuit 30 comprises essentially a 
frequency divider stage that has signal-shaping means connected downstream of it. In the 

15 encoding circuit 29, the signals fed to the encoding circuit 29, i.e. the identifying dataset 
IDDS for example, are encoded using the secondary carrier signal SCS, after which the 
encoding circuit 29 emits encoded signals, i.e. an encoded identifying dataset CIDDS, for 
example. 

Connected downstream of the encoding circuit 29 is the modulating circuit 1 1, 
20 which is responsible for modulating the encoded signals fed to it, i.e. the encoded identifying 
dataset CIDDS and which, after the modulation, transmits modulated encoded signals, i.e. a 
modulated encoded identifying dataset MCIDDS tor example, lo the transmission coil 3 for 
transmission to the communication station. 

The method of placing the transponder 1 or the integrated circuit 2 contained 
25 in the transponder 1 in an inventory in the communication station 1 will be described in detail 
below. 

For activating an inventory-making process in the course of the method for 
placing the transponder 1 in an inventory, the communication station (not shown) emits the 
inventory-making command INVCO. To continue the sequence, the inventory-making 
30 process that is described below is performed. Even at this point it should be mentioned that 
the case may occur where the placing of the transponder 1 in an inventory has not happened 
once the inventory-making process that was previously activated has been performed, this 
having occurred because at least one other transponder transmitted its identifying dataset to 
the communication station 1 in the same time slot, which results in what is termed a clash, 
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which was detected at the communication station 1. When this is the case, a fresh inventory- 
making process is activated and performed with the help of a further inventory-making 
commend INVCO emitted by the communications station. 

After the emission of the inventory-making commend INVCO by the 
5 communication station, the inventory-making command INVCO is received by the 

transponder 1 and is recognized in the transponder 1 by means of the command-detecting 
circuit 27. As a result of this happening, the command-detecting circuit 27 transmits the first 
control signal CS1 to the input 24 of the process-controlling circuit 14. The first time slot is 
also detected by means of the time-slot detecting circuit 28. As a result of this happening, the 

10 time-slot detecting circuit 28 transmits the control signal CS2 to the input 25 of the process- 
controlling circuit 14. 

The first control signal CS1 is fed to the time-slot calculating stage 17, the 
time-slot counting stage 18 and the hash-value counting stage 20. The second control signal 
CS2 is fed to the time-slot counting stage 1 8. The hash-value counting stage 20 had already 

15 had the power-on-reset signal POR fed to it before the first control signal CS1 was fed to it, 
which power-on-reset signal resulted in the count HV in the hash-value counting stage 20 
being set to a starting hash value SHV. The feeding of the first control signal CS1 to the 
time-slot counting stage 18 results in the count in the time-slot counting stage 18 being set to 
a value of "0". As a result of the feeding of the second control signal CS2 to the time-slot 

20 counting stage 1 8, the count in the time-slot counting stage 1 8 is increased by a value of " 1 
The feeding of the first control signal CS1 to the time-slot calculating stage 1 1 results in the 
time-slot calculating stage 18 being activated to calculate a time-slot number. 

Once the count HV in the hash-value counting stage 20 has been set to the 
starting hash value SHV, the starting hash value SHV is fed to the storage means 16 via the 

25 connection 15. The starting hash value SHV forms in this case what is known as a pointer, 
which pointer marks a part of the distinguishing dataset, i.e. of the serial number SN. In the 
present case, it is assumed that the starting hash value SHV marks the byte "byte x". By using 
the starting hash value SHV, this results, in the present inventory-making process, in the 
"byte x" part of the serial number SN of the transponder 1 or of the integrated circuit 2 

30 contained in the transponder 1 being read from the storage means 16 and being fed, via the 
connection 15, to the time-slot calculating stage 17. Using the "byte x" part of the serial 
number SN that has been read from the storage means 16, the time-slot calculating stage 17 
calculates the number of a time slot, in which time slot the identifying dataset, i.e. the serial 
number SN, of the transponder 1 is to be transmitted to the communication station 1. In the 
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present case, it is assumed that the time-slot calculating stage 17 calculates the number "7" by 
using "byte x", which means that the identifying dataset, i.e. the serial number SN, is to be 
transmitted from the transponder 1 to the communication station in the seventh time slot in 
the sequence of time slots. It should be mentioned that in the present case the time-slot 
5 sequence comprises a total of 256 time slots. It may, however, also contain only 128 time 
slots or some other number of time slots. The number M 7" calculated by the time-slot 
calculating stage 17 is fed to the comparator stage 19. The comparator stage 19 also has the 
count contained in the time-slot counting stage 1 8, i.e. the value of " 1 fed to it by the time- 
slot counting stage 18. This results in the comparator 19 finding an inequality in the values 

10 fed to it. This in turn results in the comparator stage 19 not transmitting a control signal to the 
identifying-dataset generating stage 12. To continue the inventory-making process, the time- 
slot detecting circuit 28 detects, one after another, the occurrences of the successive time 
slots, which results in the second control signal CS2 being generated and fed to the time-slot 
counting circuit 18 each time a fresh time slot occurs. This results in the count in the time- 

1 5 slot counting stage 1 8 being constantly raised by a value of "1 ". As soon as the count in the 
time-slot counting stage 18 reaches "7" and this count is fed to the comparator stage 19, this 
results in the comparator stage 19 finding that both the time-slot calculating stage 17 and the 
time-slot counting stage 18 arc feeding a value of "7" to it, i.e. that the values being fed to it 
are the same, which results in the comparator stage 19 generating a third control signal CS3 

20 and transmitting it to the identifying-dataset generating stage 2 1 . This results in the 

identifying-dataset generating stage 21 being activated. This in turn results in the identifying 
dataset i.e. the serial number St!, being read from the storage means 16 and being fed via the 
connection 15 to the identifying-dataset generating stage 21. In the identifying-dataset 
generating stage 21, the serial number SN is linked to security data, after which the 

25 identifying-dataset generating stage 2 1 then transmits the identifying dataset IDDS to the 
process-controlling circuit 14 via the output 26. As the process continues, the identifying 
dataset IDDS is fed to the encoding circuit 29 and is encoded by the encoding circuit 29 by 
using the secondary carrier signal SCS, which results in the encoded identifying dataset 
CIDDS being formed. The encoded identifying dataset CIDDS is fed to the modulating 

30 circuit 1 1, which is responsible for modulation and as the process continues transmits the 
modulated encoded identifying dataset MCIDDS to the transmission coil 3 for transmission 
to the communication station 1. It will be assumed that only the transponder 1 transmits its 
identifying dataset IDDS to the communication station 1 in the seventh time slot, thus 
enabling the communication station to detect this identifying dataset IDDS satisfactorily and 
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hence take steps to have the identifying dataset IDDS processed, so that the transponder 1 can 
be placed in the inventory in the communication station. 

If, however, the eventuality occurs that at least one other transponder has 
transmitted its identifying dataset IDDS to the communication station in the same time slot as 
5 the transponder 1 shown in Fig. 1, i.e., in the example being described in the time slot 
numbered "7", then there will be a clash between at least two identifying datasets IDDS 
received by the communication station, which is detected in the communication station and 
results in the communication station activating a fresh inventory-making process, which it 
does by emitting the inventory-making command INVCO again. This results in the 

10 command-detecting circuit 27 emitting a fresh first control signal CS1, which causes the 

count in the hash- value counting stage 20 to be increased by "1", which means that the count 
in the hash-value counting stage 20 is "SHV+1". The fresh occurrence of the first control 
signal CS1 also results in the count in the time-slot counting stage 18 being reset to a count of 
"1". This results in the byte designated "byte x + 1" being read from the storage means 16 due 

15 to the count of "SHV + 1" and being fed to the time-slot calculating stage 17 for the purpose 
of causing the number of the time slot to be calculated. 

In the case being described here, it is assumed that after the occurrence of the 
power-on-rest signal POR, the same starting hash value SHV is set in the hash-value 
counting stage in all the transponders that are in communicating connection with the 

20 communication station. This need not necessarily be so, however, because it is also possible 
for, for example, a starting hash value SHV that is generated with a random number 
generator to be sot in each transponder that is brought into communicating connection with 
the communication station. 

What was described above was that the count in the hash-value counting stage 

25 20 is increased by a value of " 1 " at each fresh occurrence of the first control signal CS 1 . This 
need not necessarily be the case, and a solution may also be provided in which the count in 
the hash-value counting stage 20 is increased by a value of "1" only at every second, or only 
at every third, occurrence of the first control signal CS1. 

In the transponder 1 or its integrated circuit 2, the time-slot calculating stage 

30 17, the time-slot counting stage 1 8, the comparator stage 19 and the hash- value counting 

stage 20 form time-slot selecting means 31 that are designed to selected a time slot from the 
sequence of time slots, which selected time slot is suitable for transmitting the identifying 
dataset, i.e. the serial number SN, intending for placing the transponder 1 or its integrated 
circuit 2 in an inventory from the transponder or the integrated circuit 2 to the 
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communication station. In other words, what this means is that the above-mentioned stages 
17, 18, 19 and 20 form transmission-parameter selecting means - in the case being described 
here the time-slot selecting means 31 -, which transmission-parameter selecting means are 
designed to receive a part "byte x" of the distinguishing dataset, namely of the serial number 
5 SN, that is read from the storage means 16 by using a hash value HV, and to select a 

transmission parameter from a set of transmission parameters by using the "byte x" part of 
the distinguishing dataset (serial number SN) that is received. In this case, the selected 
transmission parameter, i.e. the selected time slot, is suitable for the transmission from the 
transponder 1 or its integrated circuit 2 to the communication station of the identifying 

10 dataset (serial number SN) intended for the placing of the transponder 1 or its integrated 
circuit 2 in an inventory. 

It should be mentioned that other transmission-parameter selecting means may 
also be provided in a transponder according to the invention, in which case a transmission 
parameter is then selected from a preset set of transmission parameters as a function of a hash 

15 value. Transmission-parameter selecting means may, for example, select a secondary carrier 
signal as a function of a hash value and as a function of a "byte x" part of the distinguishing 
dataset (serial number SN), in which case the secondary-carrier generating circuit 30 is then 
designed to generate a plurality of secondary carrier signals that differ in respect of the 
secondary-carrier frequency, and the transmission-parameter selecting means exert a 

20 controlling action in the secondary-carrier-signal generating circuit 30 to cause a subcamer 
signal of a given frequency, that has been selected at the time, to be selected and to be fed to 
the encoding circuit 29. It is also possible ibr an encoding circuit. 29 to be provided with 
which it is possible for types of encoding that differ in respect of their encoding rules to be 
performed, in which case transmission-parameter selecting means, i.e. encoding selecting 

25 means, will then cooperate in a controlling manner with an encoding circuit of this kind. 

These encoding selecting means will than perform a given kind of encoding as a function of a 
hash value HV and as a function of a "byte x" part of the distinguishing dataset (serial 
number SN). 

In all the variant embodiments of a transponder according to the invention or 
30 an integrated circuit according to the invention that have been described above, the 
substantial advantage exists that the hash-value generating means are contained in the 
transponder or its integrated circuit, which means that the generation of the hash value that is 
required in a transponder or in its integrated circuit can be performed in the transponder or its 
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integrated circuit itself, so there is no need for a hash value of this kind to be transmitted 
from a communication station to the transponder. 
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